
FIELD OF THE INVENTION 
5 The instant invention relates to a gas compressor which can be 
switched between operation under load and idling. It specifically 
relates to a gas compressor which has a compression chamber, a 
suction chamber connected to the compression chamber via at least 
one suction valve, and an outlet chamber connected to the 
10 compression chamber via an outlet valve. 

BACKGROUND OF THE INVENTION 

Such a gas compressor is also known from DE 39 09 531 Al, e.g., Fig. 
5. This conventional gas compressor prevents back-flow from the 

15 compression chamber via the suction chamber into the suction line 
during idling by means of a check valve which is located between 
the suction chamber and the suction line. The check valve only 
allows flow in the direction of the suction line into the suction 
chamber. In this manner, the known gas compressor prevents 

20 arriving and returning gases from meeting each other and, thereby, 
prevents noise-producing pulsations of the suction line and of the 
gas column within the suction line during idling. It also prevents 
energy losses produced by these pulsations. However, when the 
known gas compressor is operated the check valve located between 

25 the suction chamber and the suction line, and particularly the 
valve body, may produce noise. 





It is, therefore, an object of the instant invention to reduce the 
risk of noise production in a gas compressor of the above-mentioned 
type by simple means. 

5 SUMMARY OF THE INVENTION 

The present invention is suitable for all types of gas compressor 
designs, whatever the principle of operation in any individual 
case. The invention is also suitable for all types of gases. Only 
as an example, the air compressor using piston construction, such 
10 as the one normally used in automotive engineering, is mentioned as 
a special area of application. 

The entire delivery volume of the gas compressor must pass through 
the check valve of the known gas compressor located between the 

15 suction chamber and the suction line as it is being aspired. The 
resulting flow losses may reduce the delivery, that is the 
volumetric efficiency, during operation under load. An object of 
the present invention is to avoid this disadvantage. 3^tt— arret her* 
e mb o diment of the inv e ntion^ — thoj^ga as fe^ provided by — the— 

20 .Inve ntion can b e cotT^ne^^tnano L h tJ i valve ol the ga & compressor , " 





tion. An increase of operational reliability can thereby ensue. 



25 



In one embodiment of the invention, a gas compressor which is 



switchable between operation under load and idling operations is 



2 



3 



provided. The gas compressor comprises a compression chamber, a 
suction chamber which is connected via at least one suction valve 
to the compression chamber, an outlet chamber which is connected 
via at least one outlet valve to the compression chamber, and an 
-erdmixiuie chamber which is connected during the idling operation to 
the compression chamber by an admixtur o- valve. 



In another embodiment of the present invention, a closing valve is 
provided which locks the connection between the compression chamber 
and the outlet chamber during the idling operation. 



In yet another embodiment of the invention, an overpressure valve 
is provided which limits the pressure in the compression chamber 
and the admixtur e chamber. 

A 



In still another embodiment of the invention, an extra suction 
valve is provided which connects the compression chamber to an 
overpres s ure - free relief chamber. 



In another embodiment of the invention, a gas compressor which is 
switchable between load and idling operations is provided. The gas 
compressor comprises at least two compression chambers, a suction 
chamber connected to a first compression chamber via at least one 
suction valve and to a second compression chamber via at least one 
additional suction valve. The second compression chamber has a 
size which changes in opposition to the size of the first 



compression chamber. The compressor further comprises an outlet 
chamber connected via a first outlet valve to the first compression 
chamber and via a second outlet valve to the second compression 
chamber, a channel which connects the first compression chamber to 
ft 5 the second compression chamber, an ^ admixtu r e - chamber which is 

A 

connected during the idling operation to one of the two compression 



20 



^ chambers via a f irst^ aamTx fcurg valve and a second admixture valve 

connecting the other of the two compression chambers to the channel 

Ms during the idling operation. . The ^dmixturs chamber comprises the 

»- 

10 channel and one of the two compression chambers. 



In yet another embodiment of the invention, the second compression 
chamber is connected to an additional suction chamber via the at 
least one additional suction valve and to an additional outlet 
15 chamber via the at least one additional outlet valve. 

In still another embodiment of the invention, a closing valve is 
provided for locking the connection between the two compression 
chambers and the outlet chamber during the idling operation. 



In another embodiment of the invention, an overpressure valve is 



provided for limiting the pressure in each of the two compression 
tys chambers and in each related ^dmixtuE O chamber. 
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In another embodiment of the invention, an extra suction valve is 

provided for connecting at least one of the compression chambers to 

an 1 eve^pf e5sure r e lief chambe r. 
A 



Further advantages of the invention are indicated in the following 
explanation with the examples of embodiments shown in drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. l^u shows a gas compressor in piston construction, 



with a compression chamber-* — and - 

Am 

A/M-* fl>'^> 

Figs. 2 and 3 show a gas compressor in piston construction 

with two compression chambers in different 
sectional views. 

DETAILED DESCRIPTION OF THE INVENTION 
Qls The gas compressor shown in^ Frg, — 3^ having one compression chamber 



is usually designated as a "single cylinder compressor". The 
compressor has a piston (1) which is generally movable within a 
20 cylinder (2) equipped with sealing elements, not specifically 
designated, which is movable in a known manner in a cylinder (2) . 
At the end across from the piston (1), the cylinder (2) is 
sealingly closed off by a cylinder head (6) consisting of a cover 
and a cylinder head element. 



\ 



• 



The piston (1) is moved by a crank gear in a known manner alter- 
nately in a compression stroke towards the cylinder head (6) and in 
a suction stroke away from the cylinder head (6) . 

5 The piston (1) , the cylinder (2) and the cylinder head (6) enclose 
the compression chamber (2 0) between them. The compression chamber 
(20) is of variable size and is composed of the space swept by the 
piston (1) in its suction stroke or in its compression stroke and 
of the remaining space, i.e., the dead space, not swept by the 
10 piston (1) . 

The cylinder head (6) contains a suction chamber (8) , an outlet 

^ chamber (15) and an admixt ure chamber (7) . A coolant fluid chamber 

\ 

(16) is provided in the cylinder head (6) % The suction chamber (8) 
is shown surrounded by the^-^ m^tij ^^ chamber (7) . However, the 



suction chamber can also surround the - admixture chamber or be 
located next to the latter in a manner not shown here . - The layout 
will often depend on the required size of the^ admixturo chamber. 
One or both of the above-mentioned chambers may possibly be formed 
20 by inserts contained within each other or placed next to each other 
in the cylinder head or in the cylinder. 



The suction chamber (8) is connected to an inlet (5) in the 
cylinder head (6) by which it can be connected in the usual manner 
25 to a suction conduit, an aspiration filter or similar device. The 
outlet chamber (15) is connected to an outlet (14) in the cylinder 
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head (6) through which it can be connected in a known manner via an 
outlet conduit to a user installation. The cylinder head (6) is 
provided with^^t ^GaciTCg (4) , (18) and (10) Agoing from the suction 
chamber (8) , the outlet chamber (15) and the admixtur e chamber (7) , 
respectively, in the direction of the compression chamber (20) . 



An outlet valve body (17) is supported in a suitable manner on the 
cylinder head (6) in the outlet chamber (15) . The position of the 
outlet valve body (3T7) is determined by the difference of pressures 
in the compression chamber (2 0) and in the outlet chamber (15) . In 
the case of pressure surplus in the outlet chamber (15) , the outlet 



valve body (17) is pressed against they brGacI C (18) between the 

outlet chamber (15) and the compression chamber (20) , thereby 

closing the - breae k. (18). In the case of pressure surplus in the 
A 

compression chamber (20) , the outlet valve body (17) is lifted away 
from the breach (18) , thereby opening the breach (18) . The outlet 
valve body (17) and the breach (18) thus constitute an outlet valve 
-(17, 1 8 K 



An inlet valve body (21) is installed in the compression chamber 

(20) . The inlet valve body (21) can be shifted or swivelled by 
means of a drive, not shown, between an x idling position and a load 
position as indicated by a double arrow (S) . The inlet valve body 

(21) slides on the surface of the cylinder head (6) facing the 
compression chamber (20) during this movement. Barring anything to 
the contrary in the following description, the inlet valve body 



(21) is identical with known valve bodies as described in the form 
of valve disks, including possible drives in DE 33 29 790 Al^ DE 36 
,42 852 Al and DE 39 04 172 Al 



En - the drawq - n cr the inlet valve , i 



5 In - the drawin g* the inlet valve^is shown in its idling position. 

The inlet valve body (21) is provided with a closed area (3) by 
which it overlaps the , fcroac£ (4) between the suction chamber (8) 
and the compression chamber (20) in its idling and load positions. 
The inlet valve body (21) can be elastically bent. Due to its 
bending elasticity, it is lifted from the a9?e^cn^4 4 ) by a pressure 
surplus in the suction chamber (8), such as occurs \in the suction 



stroke of the piston (1). It is pressed on the, 4 3rcacn N4 ) in the 
case of a pressure surplus in the compression chamber (20) , such as 
15 occurs during the compression stroke- of the piston (1) . The inlet 
valve body (21) and the ^brcaoh (4) thus constitute an inlet valve 
(4, 21). The closed area (3) of the inlet valve body (21) -is 
positioned and. designed in such"manner that it overlaps, kuring the 
load position of the inlet valve body (21), the ^breach (10) between 
the admixtur e chamber (7) and the compression chamber (20) . The 
inlet valve ,}body (21) is, however, provided withr^a — afe-ee-s-s (23) 
(r adjoining the closed area (3) . ' This -s eces -s (23) is placed and 

assigned in such manner that it exposes the " j^rcac^ °( 1 0 ) at least 

_____ A. ^ 

partially in the idling position of the inlet valve body (21) and, 



25 thereby, opens a connection between the ^ idmixtur ® chamber (7) and 
the compression chamber (20) . The inlet valve body (21) and the 



chamber (20) thus constitute an .ad mixture valve (10, 21) connecting 



prcacfl (10) between the admixtu ^o* chamber (7) and the compression 

A 4 adJ^^ 



A 



the^«dmi^ctrcn?e chamber (7) to the compression chamber (20) . 

The above-mentioned (23) is also placed and designed in such 

manner that it does not influence the ' brcacfc (18) between the 

A r 
1 

outlet chamber (15) and the compression chamber (20) in the load 
a**d idling positionaof the inlet valve body (21) . 



In the basuc embodiment described so far the gas compressor 
functions as follows. 



ration, and 



In the load operation^ and during the compression stroke, when the 
pressure in the compression chamber (20) has exceeded the pressure 
in the outlet chamber (15), the outlet valve (17, 18) being open 
and the inlet valve (4, 21)^ and ^ admixtur e valve (10, 21) being 
(closed., the piston (1) pushes the gas which is present m the 
piston swept space at the beginning of the compression stroke into 
the outlet chamber (15) and from the outlet chamber into the outlet 
conduit, etc. In the load operation during the suction stroke, 
when the pressure in the compression chamber (20) drops below the 
pressure in the suction chamber (8) , with the outlet valve (17, 18) 
and a dmixture valve (10, 21) being closed, the piston (1) sucks gas 
via the A open inlet valve (4, ^,21) from the suction chamber (8) and 
expels it in the following compression stroke, as described above. 



In the idling operation, the action of the gas compressor depends 

A 

on whether the outlet chamber (15) is free of overpressure or 
subjected to overpressure during the idling operation. The outlet 
chamber (15) is free of overpressure when the control of the 
5 delivery volume of the gas compressor is effected through expulsion 

of the gas, which is present in the piston-swept space at the 

A ^ 

& id beginning of ' the compression stroke into an overpressure^ relief 

^(a^ ^-Gbambea? • In the case of air, this^ ehambo ^ is the atmosphere. This 
type of control is called "pressure regulator control" in auto- 

Ouc ckA4Aid*ef Jul/**** 

A 10 technology and hereinafter. The outlet chamber (15) is subjected 

•A 

to overpressure, i.e., to the pressure prevailing in the user 
installation, if the delivery volume control^ of the^gas compressor 
follows a control principle called "governor control" in automotive 
technology and hereinafter. 

15 

In the case of pressure regulator control, the expulsion is 
substantially free of overpressure, except for a slight over- 
pressure caused by flow resistances of the outlet valve jJL7, 18) 
and at the conduits and devices following the outlet chamber (15) . 
20 This enables the power draw of the gas compressor in the idling 
operation to^s^ determined essentially by its mechanical losses. 

In the case of governor control, the outlet valve (17, 18) is kept 
closed by the pressure in the outlet chamber (15) during the idling 



ration 



operation. During the compression stroke, the piston (1) pushes 
\ 

the gas, which is present in the piston- swept space at the 



10 



beginning of the com P re ^^^^^^ ) ^ :e/ through the open^ a dmixture 
valve (10, 21) into the 4 -et dmixt t*3?e chamber (7) . This gas is thereby 
compressed to a pressure which depends on the size of the^ <admixt 4^?e» 
chamber (7) and the dead space. This pressure is called "idling 
stabilization pressure". During the subsequent suction stroke of 
the piston (1) , the gas flows through the open admixture- valve (10, 
21) back into the compression chamber (20) . In this process, the 
compression work done by the piston (1) in the compression stroke 
is extensively recovered, therefore, the idling power draw of the 
gas compressor is substantially determined by its mechanical 
losses. If gas flows past the sealing elements during the 
compression stroke of the piston (1) , gas loss is compensated for 
from the suction chamber (8) via the opening inlet valve (4, 21) 
during the suction stroke of the piston (1) . 



^£TlX&—€ra&t — that — in — fe-he — eas-e — of governor control , tTKe piston^£H=== 
during the idling operation moves during^£irer~compression stroke 
against overpressure and during^fte suction stroke at least partly 
under overpress\ir^<^is advantageous because the lubricating oil 
consumpti ' dh — du r in g — idling — rs — e limina ted — ea? — at — l e a s t — decr e as ed. 
This is because the lubricating oil which is conveyed is prevented 
by the overpressure from passing into the compression chamber (20) 
and on into the user installation. The lubricating oil may be 
conveyed by a pump action of the sealing elements of the piston (1) 
from the crank gear in the direction of the compression chamber 
(20) . If lubricating oil passes into the compression chamber 
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during overpressure-phases of the suction stroke, possibly after a 
gas loss through the. sealing elements of the piston (1) , it is 
pushed back by the earlier-mentioned overpressure during the 
subsequent compression stroke. The lubricating oil may be passed 
into the compression chamber by being sucked from the crank gear 
and past sealing elements of the piston (1) , 



The advantage of the elimination or reduction of lubricating oil 
consumption can^ be achieved by a further development of the gas 
compressor - al s o - for the case of pressure regulator control . For. 
this purpose, the inlet valve body (21) is replaced by a different 
inlet valve body (22)^ which is ^represented as f loating in the 



compression chamber (20) . Together with the ^ - breachea (4) and (10) , 
it constitutes an inlet valve (4, 22) and an - admixture valve (10, 



22) respectively. These valves function in the same manner as the 
previously described valves with the same name. The other inlet 
valve body (22) differentiates itself from the previous one (21) in 



that it is provided with a reduced^- rccceo (25) instead of the 
^3e&&&& (23) of the inlet valve body (21) . ^ Tliu sur l ^^ 

between the recesses (23 and 25) is ocgupiecT'atthe inlet valve 
body (21) by another clgLsed^Srea (24) with which the other inlet 
valve bod^^(-2-2Toverlaps the breach (18) between outlet chamber 
~*&£%^ and -com p resijl-uii cl i d i ubei — (-2-6-) — in it c — idl - ing pooitio ra^ As a 
result, «bhe ob her inlet valve body (22) together with breach (18) 
between outlet chamber (15) -and compression chamber (20) -ai-e©~ 
constitute a closing valve (18,22). This closing valve (18,22) 

12 



(3 



shuts off the connection between the compression chamber (20) and 
the outlet chamber (15) in the idling position. Because of this 
closing valve (18, 22) , which is closed in idling position, the 
piston (1) is moved against overpressure or under overpressure as 
5 described for the case of the governor control, with the same 
advantage . 

The idling stabilization pressure may increase, particularly in the 
case of governor control, due to a leaky outlet valve (17, 18) . 
10 This danger can be counteracted by an overpressure valve (9) , also 

X 

called a safety valve, which limits the pressure in the compression 

^ chamber (20) and in the -adm ixture chamber (7) to a harmless value. 

Such overpressure valves (9) are known. An overpressure valve (9) 

(K^ is indicated with connection to the admixtug o chamber (7) at the 

A 

15 cylinder head (6) . Such a valve can, however, also be installed 
with the same result at the' cylinder (2) , connected to the 
compression chamber. 



In some applications the idling stabilization pressure which can be 
2 0 achieved by means of the ^-admixture, chamber (7) is no longer 

sufficient. In such cases, the compression chamber (20) and the 
^ admixtur e chamber (7) can be subjected by an appropriate device in 

the idling operation to pressure equal to the desired idling 

stabilization pressure. The appropriate device must become active 
25 simultaneously with the switching over of the gas compressor from 

load to idling. A further development for this goal is indicated 

13 

if 



by a pressure conduit (11) , a supply container (13) and a valve 
(12) . The pressure conduit (11) is shown on the cylinder head (6) 
connected to the. -admixture chamber (7) , but may also be located on 
the cylinder head (6) or on the cylinder (2) witfh connection to the 
compression chamber (20) . Any valve designed to be controlled by 
a switching signal can be used as the valve (12) . In the case 
where the supply pressure in the supply container (13) is greater 
than the predetermined pressure, the valve (12) must be able to 
limit the pressure accordingly or a separate pressure limiting 
valve of conventional design must be provided. 

In some applications^em— e-s pecially . great . neg a tive pr oo cu x^ occurs * 
in the suction chamber (8). Such a case nfay -occur -in*^aurc>tnot4ve 
technology when the gas compressor, which is then normally acting 
as an air compressor, aspires from the intake manifold of a 
combustion engine, i.e., when the suction chamber (8) is connected 
to the intake manifold of the combustion engine. In such a case, 
if the sealing elements of the piston (1) are permeable so that gas 
escapes from the compression chamber (20) into the crank gear 
during the compression stroke of the piston (1) and replacement for J 
the escaped gas must be aspired through the inlet valve (4, 21^ or 
4, 22^) from the suction chamber (8), a^epfea t n e gativ e pre -s-sraee may , 
also occur in the compression chamber (20) during the suction 
stroke and in part during the compression stroke of the piston (1) . 
Thi s^ n c gat ive-^xreasuge results in lubricating oil being sucked from 
the crank gear and past the sealing elements of the piston (1) . To 
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prevent this phenomenon, an extra suction valve can be provided by 
which the compression chamber (20) can be connected directly to the 
above-mentioned overpressure free relief •ekamb©*'. This limits the 



possible, n r gn t rvr p r rn nn'rc * "in- the—compression chamber (20) to a 
harmless level. In the exempl i f i ed ^e mbodi meat , the extra suction 
valve -ftS-, — 21 or 19, — 234- is constituted by a ^r^e ft(19) in the 



cylinder head (6) between the relief -e lidmb c K . and 'the compression 
chamber (20) and the appertaining inlet valve body (21 or 22) . The 
inlet valve body (21 or 22) is provided with an additional closed 
area, not otherwise designated, to constitute this extra suction 
valve. The inlet valve^2^ M 22) with this closed area covers the 
jfb^^each (19) in its iali?hcf t position as well as in its load positidn^ 
The operational description given above for the inlet valve (4, 21) 
applies to the operation of the extra suction valve (19, 21. or 19, 
22j) '. In the case where the gas compressor is an air compressor 
whose relief space is the atmosphere, the opening of the^^J&re-aeh- 
(19) into the atmosphere can be preceded by a filter, as indicated 
in the figure without further designation. 



Each of the &re-a^6ee mentioned so far (4, 10, 18, 19) can stand for 
A 

several^ fereach ec which form in their totality and together with the 



appertaining inlet valve body (21 or 22) or with the outlet valve 
body (17) or with several outlet valve bodies the respective valves 
as mentioned in the above -referenced publications. 



The ^admixture valve (10, 21 or 10, 22) , the closing valve (18, 21 

or 18, 22) and the additional suction valve (19,21 or 19, 22) are 

shown in combination with the inlet valve (4, 21 or 4, 22) because 

they share the respective inlet valve body (21 or 22) with this 

inlet valve. In a manner not shown here the *a dmi«fcw r&' valve, the 

A 

closing valve and the extra suction valve can also be designed as 
independent valves, or only as valves combined among each other, 
and may then be placed quite differently. In such a case, they 
must be provided with their own suitable drives to switch over 
between idling and load. The additional suction valve, for 
instance, could be located between the admixture chamber (7) and 
the relief chamber. 

For the type of gas compressor shown in Figs. 2 and 3 the designa- 
tion "two -cylinder compressor" is customary. 

Fig. 2 shows a longitudinal section through this gas compressor 
along cutting line B-B in Fig. 3. This gas compressor has an 
additional piston (1') which is normally similar to or identical 
with the previously mentioned piston (1) . Furthermore, the two- 
cylinder gas compressor is provided with an additional compression 
chamber (20') assigned to the additional piston (!') . The pistons 
(1 and 1') are moved in opposite directions in the usual manner by 
the crank gear which is designed accordingly. For this reason the 
sizes of the compression chambers (20, 20') also change in 
opposition to each other, i.e., the size of one compression chamber 

16 
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(20 or 20') increases when the size of the other compression 
chamber (20 ' or 20) decreases. 



The valves assigned to the compression chambers (20 and 20') are 
identical in construction so that the statements following 
hereunder for the valves assigned to the compression chamber (20) 
also apply to the valves assigned to the additional compression 
chamber (20' ) . 



The outlet valve (17, 18) is the same as the one of;ffi- ig» — The 

0 

inlet valve body (31) is not capable of being shifted in this case 
between an idling position and a load position, but is fixedly held 
at one end. This end on the cylinder head (33, 34, 36)^ or on the 



cylinder or on both does not overlap the ^breach (4) between the 
suction chamber (8) and the compression chamber (20) on the 
cylinder head (33, 34, 36) . The inlet valve body (31) is 
controlled at its other end which overlaps the breach (4) due to 
its bending elasticity by the pressure surplus in the suction 
chamber (8) or in the compression chamber (20) so as to open or 
close the inlet valve (4, 31) as described in further detail for 
the embodiment according to Fig. 1, with respect to the inlet valve 
body (21 or 22) . 

The.-fere act fes- (10,, 18) which serve for forming the admixture valve, 

4 fOAA^O r (<*) MjffSV A 

designated here by ^ i f^^^Bf) , and the outlet valve (17, 18) are 
located between the ends of the inlet valve body (31) . However, 
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^ the inlet valve body (31) is cut out near t he s e^i^eestfae so that it 

does not influence their flow- through. 

~cyl i ndelT-he- ad ( 3 3 , — 34-; — 3-6-) is countersunk in the area of the 
0^ 5 ^bre^re&e-s* (10 and 18) on its surface towards the compression chamber 
(20) . The inlet valve body (31) overlaps this countersunk area 
entirely or in part. As a result, a slit (32) is formed between 
the surface of the countersunk area and the surface of the inlet 
valve body (31) towards the cylinder head (33, 34, 36). A valve 



body (30) is guided in the slit (32) . It constitutes the^ admixture 
valve (10, 30) and the closing valve (18, 30) and is installed in 
the slit (32) so that it is able to glide or swivel between an 
idling position and a load position. In this case, the admixture 
valve (10, 30) and the closing valve (18, 30) are combined while 
15 the inlet valve (4, 31) is independent. 

Similar arrangements of an inlet valve body and another valve body, 
including possible drives, are described in the German publications 
discussed above. 

20 

The valve body (30) is shown in its idling position during which it 

overlaps the ^ breach * (18) between the outlet chamber (15) and the 

compression chamber (20) and, thereby, constitutes the closing 

valve (18, 30) . In an embodiment wherein the closing valve (18, 

30) is not provided, t -fefee additional valve body (30) may be located 

in its idling position between the - breactfe o (10 and 18) as seen 

A 

18 
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from the, feroacg h (4), on the other side of ' ^rPRf^TT 10 ) . In this 
A A 

case, the countersunk area in the cylinder head (33, 34, 36) can be 
correspondingly smaller. 

$s 5 The end of the^-fore-a^t (10) between the^admixt^e chamber and the 
compression chamber (20) which is away from the additional valve 
body (30) lets out into a channel (35) located in the cylinder head 
(33, 34, 36) . In the idling position, the compression chambers (20 
and 2 0') are connected with each other via the ^admixfeiH^e valves 
10 (10, 30) which are open and via the channel (35), so that the 
channel (35) and one of the compression chambers (20 or 20') 
associated with one of the pistons (1 or 1') jointly constitute the 
t admixtu re chamber (20', 35) or (20, 35) which is associated with 



the other compression chamber (20'or 20). 



In this embodiment, the gas is pushed back and forth in idling 
operation over the ^^-adm- ix - tur e valves (10, 30) and the channel (35) 
between the compression chambers (20 and 20') . In this process, an 
idling stabilization pressure builds up in the compression chambers 

20 (20 and 20'), as well as in the channel (35). This idling 
stabilization pressure is produced on the one hand by the advance 
of the piston (1 or 1') which is in the process of carrying out the 
suction stroke relative to the piston (1' or 1) which is in the 
process of carrying out the compression stroke. On the other hand, 

25 the idling stabilization pressure is produced by the flow losses in 
the^ admixtur e valves (10, 30) and the channel (35) . Due to the 
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above-mentioned advance of the piston, the compression chamber (20 
or 20'), whose piston (1 or 1') is just then in the process of 
carrying out the suction stroke, is larger than the other 
compression chamber over a large part of the piston- stroke, so that 
a tendency to decrease pressure in the larger compression chamber 
(20 or 20') ensues. The flow losses have a tendency for pressure 
increase in the compression chamber (20 or 20') whose piston (1 or 
1') is just then carrying out the compression stroke and also for 
pressure decrease in the compression chamber (20' or 20) whose 
piston (1' or 1) is just then carrying out the suction stroke. The 
pressure decrease may lead to an intermittent opening of the 
appertaining inlet valve (4, 30) at the beginning of an idling 
operation and to after-suction from the suction A chamber (8) . The 
after-sucked gas A amount results in a pressure increase during the 
subsequent compression stroke. The, « af tor ouck - ing ends *when the 
pressure increase which it- causes results in the pressure in the 
compression chambers (20 and 20')/ and, thereby, also in the 
channel (35) , to rise to such an extent that no pressure surplus 
remains in the suction chamber (8) during the suction stroke of the 
piston (1 or 1'). The overpressure occurring in the steady-state 
condition thus attained in the compression chamber (20 or 20'), 
whose piston (1 or 1') is then in the process of carrying out the 
compression stroke, is the idling stabilization pressure with the 
advantages mentioned in connection with the previous embodiment. 
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In the case of pressure regulator control, if the closing valve 
(18, 30) is not provided, the idling stabilization pressure, leads 
to the opening of the outlet valve and, thereby, also during the 
idling operation, to a flow through the outlet conduit and the 
device for pressure regulation. This is advantageous in that the 
conduit and the device for pressure regulation cannot block up due 
to dirt or freezing, for example. 

The above-mentioned possibility of increasing the idling stabiliza- 
tion pressure by introducing a predetermined pressure is especially 
important for this embodiment, because the idling stabilization 
pressure cannot be determined, or can be determined only to a 
limited extent in a two-cylinder compressor by the size of the 
^ admixture chamber. As shown, the pressure conduit (11) , the valve 
(12) and the supply container (13) which are suitable for this 
further development can be advantageously connected to the channel 
(35) . The same applies, if required, to the overpressure valve and 
the extra suction valve . 

The cylinder head (33, 34, 36) this emb o dim ent consists of "*a» 

. valve — plate — ( - 33) , — a — c yl index — head — body — (-3^4-) — and — an atitdxtienai 

^jjase^fe ( 3 C ) ■ ; which — rs — lux Lher — de-s crib e d — below, as — well aa. 

appe^^fe^jjoing— sea4^5~w^ dctai - i . Necessary 




(4, 10, 18) are provided in the valve plate (33) to 



constitute the inlet valve (4, 31), the outlet valve (17, 18), the 
admixture valve (10, 30) and the closing valve (18, 30). 
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Fig. 3 shows a cross-section through the cylinder head (33, 34, 36) 
along the section line A-A in Fig. 2. 



Fig. 3 clearly shows in particular the positions of the chambers in 

the cylinder head (33, 34, 36) in relation to each other. The 

suction chamber (8) is surrounded by the channel (35) which is in 

turn surrounded by the outlet chamber (15) . As a result the space 

taken up by the channel (35) is located between the suction chamber 

tf 

(8) and the outlet chamber (1-4) . In the load operation, this 

K 

arrangement has the advantage of lower heat transfer from the 
outlet chamber (15) , which is then hot, to the suction chamber (8) , 
and, thereby, the advantage of lesser heating of the suction flow 
and a higher delivery efficiency (volumetric efficiency) . 

Furthermore, Fig. 3 shows how the suction chamber (8) and also the 
outlet chamber (15) are common to both compression chambers (20, 
20') . It is obvious that each compression chamber (20 or 20') can 
also be assigned its own suction chamber and/or its own outlet 
chamber. 

As Figs. 2 and 3 further show, the insert (36) serves to delimit 
the suction chamber (8) from the channel (35) . The insert (3 6) 
makes it possible to provide a simple design for the cylinder head 
body (34) and easier mechanical machinability of same. 
Furthermore, the insert (36) provides a welcome generosity in the 



configuration of the chambers of the cylinder head (33, 34, 36), 
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e.g., with the goal of obtaining optimal flow passages for the 



§s ^liieaufie-s- (4, 10, 18) necessary to form the earlier-mentioned 
valves . 



5 The person schooled in the art will recognize that the cylinder 
head can also be made in one piece, or in a different manner in 
several pieces. Thus, for example, it may consist of a lid and a 
lower part, with an insert of the type described above being held 
between the lid and the lower part. 

10 

The person schooled in the art will also recognize that the 
explanations given above for one embodiment also apply for the 
other embodiment insofar as nothing to the contrary is contained in 
these explanations . 

15 

In conclusion it should be noted that the protection of the instant 
invention is not exhausted in the given examples or embodiments and 
further developments, but covers all embodiments the 
characteristics of which fall within the claims. 
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